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1 . Title of the Invention 

Pigment Ink 

2. Claim 

A pigment ink having an organic pigment dispersed therein, characterized in 
that containing an emulsion of a water-insoluble synthetic resin in an amount of 2 to 18 
wt% of the ink composition on the solid content basis. 

3. Detailed Description of the Invention 

The present invention relates to a pigment ink using an organic pigment as a 
coloring matter and an object of which resides in providing a pigment ink excellent in 
dispersibility of the pigment, excellent in fixing property of the holograph handwritten 
on paper surface, and allowing recoating of inks of different colors (referred to as color 
imposition hereinafter) after drying. 

Conventional pigment ink has been such that having a pigment dispersed in a 
solvent containing a protective colloidal resin comprising a various types of natural or 
synthetic water-soluble polymer compounds. An increased amount of use of the 
protective colloidal resin can provide ink with relatively good dispersion stability. A 
molecular chain of the water-soluble polymer, however, stretches in the aqueous 
solution, such tendency being remarkable in particular for polymer electrolytes such as 
sodium alginate and sodium polyacrylate, which will raise viscosity of the ink, and will 
prevent during writing a smooth flow of the ink encapsulated in a writing pen. Thus 
the amount of use of the protective colloidal resin must be reduced, which inevitably 
degrades the dispersion stability and results in an insufficient fixing property of the 
holograph. That is, since in the conventional ink, contradictory properties of the 
dispersion stability and the flow smoothness of the ink is affected by the amount of use 
of the protective colloidal resin, that an approach for obtaining a satisfactory ink has 
been resulting in failure. 

A problem also resides in that the ink shows bleeding or spreading when colors 
are imposed and thus fails in achieving a satisfactory color imposition property. 



The present inventors completed the present invention after extensive studies 
based on an idea that satisfactory dispersion stability, flow smoothness and color 
imposition property of the ink will never be accomplished as far as a water-soluble resin 
is used. Thus an essential spirit of the present invention resides in pigment ink having 
an organic pigment dispersed therein, in which an emulsion of a water-insoluble 
synthetic resin is contained in an amount of 2 to 18wt% of the ink composition on the 
solid content basis. 

Exceptionally important in the present invention is the use of an emulsion of a 
water-insoluble synthetic resin, which allows the polymer molecule to disperse in a 
spherical form in water, thereby to successfully improve the dispersion stability and the 
fixing property of holograph while keeping the viscosity of the ink at a low level. It 
was also made possible at the time of color imposition to prevent bleeding or spreading 
of the inks due to direct mixing thereof and the resultant fouling at the color imposed 
portion, since the water-insoluble resin can form a covering film. 

The synthetic resin emulsion available in the present invention include general 
and micro emulsions such as polyacrylic ester emulsion, polymethacrylic ester emulsion, 
acryl-base copolymer emulsion and synthetic aliphatic acid vinyl ester- vinyl acetate 
copolymer emulsion, the amount of use of which being 2 to 18 wt% of the total amount 
of the ink on the solid content basis, and more preferably 4 to 9 wt%. The amount of 
use below 2wt% may cause an insufficient fixing property of the holograph, and that 
exceeding 18wt% may cause an increased viscosity, both cases being undesirable. 

The organic pigment can be of any type and available examples include those 
listed in the Color Index such as C.I. Pigment Yellow 1, ditto 2, ditto 3, ditto 5, ditto 12, 
ditto 13, ditto 14, ditto 15 and ditto 83, C.I. Vat Yellow 1, C.I. Pigment Orange 1, ditto 5, 
ditto 13, ditto 16, ditto 17 and ditto 24, C.I. Vat Orange 3, C.I. Pigment Red I, ditto 2,' 
ditto 3, ditto 4, ditto 5, ditto 7, ditto 9, ditto 12, ditto 22, ditto 23, ditto 37, ditto 38, ditto 
48 Calcium Lake, ditto 48 Barium Lake, ditto 48 Manganese Lake, ditto 49 Barium 
Lake, ditto 50, ditto 51, ditto 53 Barium Lake, ditto 57 Calcium Lake, ditto 63 Calcium 
Lake, ditto 63 Mangenese Lake, ditto 81, ditto 83 Aluminum Lake, ditto 88, ditto 1.12 
and ditto 214, C.I. Pigment Violet 1, ditto 2, ditto 3 and ditto 23, C.I. Pigment Blue 1, 
ditto 2, ditto 15, ditto 16 and ditto 17, C.I. Vat Blue 4, C.I. Pigment Green 2, ditto 1, 
ditto 8 and ditto 10, C.I. Pigment Brown 1, ditto 2 and ditto 5, C.I. Vat Brown 3 and C.L 
Pigment Black; water-base dispersion of surfactant-treated organic pigments such as 
COLANEAL Red FOR, COLANEAL Blue AR, COLANEAL Yellow 10G-30, 
COLANEAL Red 4RH-30, COLANEAL Green GG, COLANEAL Yellow FGL-30,' 
COLANEAL Yellow HR, COLANEAL Orange GR-30, IMPERON Blue KB,' 



IMPERON Green KG, IMPERON Yellow KR, IMPERON Green GG, IMPERON 
Violet KB, IMPERON Orange KR (all produced by Heochst AG), RYUDYE-W Scarlet 
F-3G, RYUDYE-W Red FBI, RYUDYE-W Blue RLCH, RYUDYE-W Green FBT, 
RYUDYE-W Yellow FF8G, RYUDYE-W Yellow Brown N, RYUDYE-W Orange 
GRK, RYUDYE-W Violet (FFBN) (all produced by Dainippon Ink and Chemicals, 
Incorporated), EM Red G, EM Red B, EM Scarlet 2Y, EM Blue NCB, EM Blue 2G-10, 
EM Green G, EM Orange O, EM Yellow FG, EM Yellow G, EM Yellow GR, EM 
Yellow 2RN, WS Scarlet 2YD-1, WS Blue ES-1, WS Yellow 2RN-1 (all produced by 
Toyo Inki Seizou K.K.), BORUX Red RM-Y, BORUX Blue PM-B, BORUX Green 
PM-2B, BORUX Yellow PM-10GC (all produced by Sumika Color K.K.), Fuji SP Red 
#73, Fuji SP Blue #41, Fuji SP Green #7005 and Fuji SP Orange #92 (all produced by 
Fuji Shikiso K.K.); and pulverized pigments such as HYDRACOL DNA Orange, 
HYDRACOL Hansa Yellow GSX, HYDRACOL Alpha Blue, HYDRACOL 
Phthalocyanine Blue (all produced by Hercules), SANOGRAN Red BN, SANOGRAN 
Yellow 4G, SANOGRAN Green 3GLS, SANOGRAN Blue 2GLS, SANOGRAN Violet 
BL and SANOGRAN Black 5BL (all produced by Sandoz). These pigments can be 
used independently or as a mixture of two or more thereof, an amount of use of which 
being 2 to 25 % on the pure pigment basis. 

The ink solvent mainly comprises water, and besides which available 
independently or in combination include multivalent alcohols such as ethylene glycol, 
diethylene glycol, propylene glycol, glycerin and thiodiethylene glycol; ethylene glycol 
monoalkyl ethers such as Methyl Cellosolve and Ethyl Cellosolve; diethylene glycol 
monoalkyl ethers such as Methyl Carbitol and Ethyl Carbitol; and lower alcohols such 
as ethanol, propanol and butanol; an amount of use of which being preferably 2 to 20 
wt% of the total amount of the ink. 

Besides the above, also available as required are a film forming aid such as 
Butyl Cellosolve Acetate or Butyl Carbitol Acetate, preservative, dispersant, 
mildewproofing agent, pH adjusting agent and antifoaming agent. 

In particular, the use of a dispersant will ensure favorable results, and examples 
of such dispersant include alkali metal salts, ammonium salts and amine salts of 
styrene-maleic anhydride copolymer and styrene-acrylic acid copolymer, as well as 
surfactants; an amount of use of which being 0.5 to 5 wt% of the total amount of the 
ink. 

For the preparation of the ink according to the above composition, methods 
commonly applied to pigment dispersion can be selected considering pigment and other 
materials used, thereby to disperse the pigment in the solution; where typical methods 
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include such that using a ball mill, roll mill, sand mill, vibration mill, chemi-stirrer, 
homomixer or ultrasonic dispersion process. 

The present invention will be described hereinafter referring to preferable 
Examples. In Examples and Comparative Examples, a term "part" is used to express 
"weight part". 

Example 1 

COLANEAL Blue AR (made by Hoechst, pigment content:40%) 22.5 parts 
PRIMAL AC-61 

(Nihon Acryl K.K., polyacrylic acid ester emulsion content=46%) 1 8.0 parts 

Etylene glycol 6.5 parts 

Butyl Cellosolve 1.4 parts 
DEMOL N (produced by Kao Atlas K.K., sodium 

naphthalenesulfonate-formalin condensate) 1.8 parts 

Sodium pentachlorophenol (preservative) 0.2 parts 

Water 49.6 parts 

The above blend was put into a 200-ml glass beaker and was stirred for 1 hour 
using a magnetic stirrer to obtain a blue ink. 

Comparative Example 1 

Ink was prepared similarly to Example 1 except that 25 parts of ARON 
A-20LL (produced by Toagosei Co., Ltd., sodium polyacrylate content=30%), a 
water-soluble acrylic resin, was used in place of PRIMAL AC-6 1 . 

Example 2 

COLANEAL Yellow FGL-30 (produced by Hoechst, 

pigment content=40%) 20 parts 
CEBIAN A-4715 (made by Dicel Kagaku Kogyo K.K., 

polyacrylic ester emulsion content=50%) 8.0 parts 

Etylene glycol 4 6 parts 

Texano1 0.3 parts 

Butyl Carbitol Acetate 0 6 parts 

Renox 1500A (produced by Toho Industrial Co., Ltd., 

anionic surfactant) 3 4 parts 

Nonal 310 (produced by Toho Industrial Co., Ltd., 




nonionic surfactant) 1 ,0 parts 

Proxel CRL (produced by ICI 5 preservative) 0.02 parts 

Water 62.08 parts 

Among the above blend, carbon black MA 100 5 Renox 1500A ethylene glycol 
and water were thoroughly kneaded and dispersed using a triple roll mill and the 
mixture was then mixed with the residual components and stirred to obtain yellow ink. 

Comparative Example 2 

Ink was prepared similarly to Example 1 except that 4 parts of Isopan 
(produced by Kuraray Co., Ltd., ammonium salt of isobutylene-maleic acid copolymer), 
a water-soluble polymer, was used in place of CEBIAN A-4715, Texanol and Butyl 
Carbitol Acetate. 



Properties of the inks obtained in Examples and Comparative Examples were 
listed in the Table below. 



^Rm>erties 


Dispersion 
Stability 


Viscos- 
ity 


Fixing 
Property 


Water- 
proofness 


Writing 
Perfor- 
mance 


Color 
Imposition 


Example 1 


0.65 


4.3 


good 


good 


good 


Brilliant 
green without 
bleeding (nor 
foul) 


Example 2 


0.63 


4.2 


good 


good 


good 


Comparative 
Example 1 


0.53 


10.3 


a little 
poor 


a little 
poor 


poor 


Nonuniformit 

y 

in imposed 
color with 
bleeding (and 
foul) 


Comparative 
Example 2 


0.60 


15.6 


A little 
poor 


A little 
poor 


poor 



Note) Procedures for the individual performance tests are shown below. 

(1) Dispersion stability: Judgment was made by the sedimentation method based 
on a ratio of colorimetric measurement values of a dye solution after 3 months 
and the sample of the same color. 

(2) Viscosity: Measured using a B-type viscometer at 25°C. 

(3) Fixing Property: Writing was made with a drawing pen (produced by Pentel 
Co., Ltd.) on tracing paper No. 1300-28 (produced by OSTRICHDIA Co., 
Ltd.), dried, an adhesive tape was attached thereon, the tape was peeled off 5 
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minutes after and the removal of the holograph was visually checked. 

(4) Waterproofness: Writing was made using the same pen and paper as described 
in (3), the written portion was dipped into tap water 5 minutes after and rubbed 
with a finger, and the scratch of the holograph was visually observed. 

(5) Writing performance: Scratch occurred in the writing in (3) was visually 
observed. 

(6) Color imposition: The ink prepared in Example 1 was coated on wood free 
paper, the ink prepared in Example 2 was recoated thereon 5 minutes after, and 
the color imposed portion was visually observed. 

In Comparative Examples, all tests were similarly performed using the ink of 
Comparative Example 1 in place of that of Example 1, and using the ink of 
Comparative Example 2 in place of that of Example 2. 

As is clear from the above, the pigment ink of the present invention is excellent 
in the dispersion stability, fixing property and color imposition, and is suitable not only 
for writing stationeries, but also for printing, recorder and stamping applications if the 
particle size, viscosity and surface tension thereof are properly adjusted. 
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